Hypomethylation of the rat aryl sulfotransferase IV gene and amplification of a DNA sequence during multistage 2-acetylaminofluorene hepatocarcinogenesis.
Rat hepatic aryl sulfotransferase IV (AST IV), which catalyses sulfuric acid esterification of N-hydroxy-2-acetylaminofluorene to its ultimate carcinogenic form, is differentially expressed during multistep 2-acetylaminofluorene (AAF) hepatocarcinogenesis. Two molecular mechanisms associated with this effect involve modulation of mRNA translational capacity at the early stages, and gene transcription at the late stages of the carcinogenic process. To characterize further the molecular mechanisms that may be involved in the transient regulation of the enzyme expression, an AST IV cDNA was used to assess the change in methylation profile and restriction fragment length polymorphism (RFLP) in the gene domain of genomic DNA derived from rats at different stages of carcinogenesis. The onset of hypomethylation of the AST IV gene domain and amplification of a 5.3-kb DNA sequence was found to correlate with the stage in AAF hepatocarcinogenesis, where rats begin to exhibit irreversible loss in hepatic enzyme expression and the liver becomes committed to hepatoma formation. This represents the first observation of both altered methylation status of AST IV gene domain and amplification of a DNA sequence whose expression may play a role in the genesis and/or progression of neoplastic transformation of initiated cells during AAF hepatocarcinogenesis.